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SUMMARY

EFFECT OF LIGNOSULPHONATE SUPERPLASTICIZER FROM RICE STRAW
ON PROPERTIES OF CONCRETE CONTAINING SILICA FUME

This work aims to study the effect of the lignosulphonate from rice straw of Vietnam
(LSVN) on the slump, compressive strength and microstructure of high peformance
concrete containing silica fume (SF). The concrete were prepared from sand, Portland
cement PC50 and 5 wt.% SF. The results show that addition of LSVN to the concrete
increased their slump and reduced the water/cement ratio. The addition of 0.15-0.2 wt.%
LSVN brings higher compressive strength values of concrete containing SF than those of
concrete non-containing SF. When dosage was 0.15%, the water reduction was 21.2% in
concrete.

Keywords: lignosulphonate, high peformance concrete, silica fume, compressive strength,
slump

1. MO bAU

Trén thé gidi, lignosulfonat duoc st dung
rong rai dé lam phu gia bé tdng xay dung
trong nhiéu thap ky do nd cé gia thanh
trong ddi thap. Tur mot phu gia giam
nudc tir 6-10% dugc Malhotra [1] bao c&o
tai Hoi nghi Qudc té vé xi ming va bé
tong nam 1997, tiép d6, nhitng tién bod
dang ké da duoc thuc hién trong qué trinh
san xuit va st dung lignosulfonat thé hé
mai da lam giam luong nudc tron bé tong
tr 15-25%, bao cao cua Reknes va

Peterson [2] cho rang c6 thé san xuat bé
téng tu dam tir phu gia nay. Su c6 mat caa
phu gia lignosulfonat trong bé tdng lam
cho hon hgp bé tong linh dong, dé thi
cong, hon nira lam giam dugc lugng nudc
tron, tang cuong d6 sém cua bé téng [3].
Tuy nhién, su giam lugng nudc tron con
phu thuéc vao nhiéu yéu té anh huong
nhu: loai xi mang, lugng phu gia, nhiét do
moi trudng va thoi gian. Cau tric cua
anion lignosulfonat dugc thé hién ¢ Hinh
1[4].
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Hinh 1. Cdu trdc cua anion lignosulfonat

Bé tong tinh nang cao 1a loai bé tdng co
cuong d6 chiu nén dat trén 80 MPa sau
khi dudng mau 28 ngay tudi, trong thanh
phan cua no sir dung cac phu gia khoang
nhu tro bay, SF va dac biét la phu gia siéu
déo dé giam luong nudc tron bé téng.
Trong nhitng nim gan day bé tong tinh
nang cao dugc st dung trong cac cong
trinh xay dung nhu: cau, dudng, nha va
cdng trinh thay quy md 16n véi yéu cau
tudi tho trén 100 nam.

SF 1a san pham phu trong céng nghiép
luyén kim, né c6 bé mat riéng tir 13-20
m?/g, ham luong SiO, dao dong tir 85-
96%. SF dugc sur dung nhu 1a mot phu gia
hoat tinh trong bé tdng. Mohamed Heikal
[5] dd nghién ctu anh huong cua huyén
phu xi ming chira SF két hop véi phu gia
siéu déo polycarboxylat ether, két qua cho
thay khi str dung hon hop 90% xi mang va
10% SF cudng do cua da xi ming duoc
tang cao. Wieslaw Kurdowski [6] cho
rang su ting cudng do cua vita xi ming
dugc thdy ré sau 10 ngay véi lugng SF
dao dong tur 5-15%. Lignosulfonat - san
pham bién tinh tir lignin 1a phu gia phd
bién trong linh vuc vat liéu xay dung, nd
duoc su dung dé 1am: chat két dinh tang
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ctng cho qua trinh tao hinh gach gbm 4p
lat, phu gia tao hinh gach chiu lta, phu
gia giam nuéc cho bé tdng xay dung. O
Viét Nam, lGa l1a cdy trong ndng nghiép
chinh, mdi hecta trong lua c6 dén 6 tin
rom ra, nén luong rom ra thu duogc sau
thu hoach 1a rat 16n, udc khoang gan 46
triéu tan/nim. Luong rom ra ndy la phé
thai, chi yéu dugc dét bo ngay trén canh
ddng gay lang phi va 6 nhiém mai truong.
Trong rom ra chta luwgng I6n lignin
(khoang gan 20%), vi vay can duogc khai
thac dé ung dung trong san xuit mot sé
san pham céng nghiép. Anh huéng cua
lignosulfonat thuwong pham tgi tinh chat
cia bé tong da dugc cong bd trong cac
céng trinh [1-3], tuy nhién, cac nghién
ctru dbi vé6i lignosulfonat di tir rom ra
Viét Nam t6i tinh chat cua bé téng con
chua duoc cong bé.

Muc tiéu cua bai bao nay la nghién cuau
anh hudong cua ham luong phu gia siéu
déo lignosulfonat dugc tach chiét tir rom
ra Viét Nam t&i mét s tinh chat caa bé
tong nhu do sut, cudng do chiu nén, tir d6
danh gia kha nang sir dung phu gia nay dé
lam bé tong tinh nang cao.

2. THUC NGHIEM

2.1. Nguyén ligu va thiét bi

Xi mang su dung cho nghién ctu la san
pham PC 50 cia Cong ty CP xi ming
Song Thao (Phu Tho). Cac dac tinh co
ban cta xi mang PC 50 dwoc thé hién ¢
Bang 1, trong d6 thanh phan héa hoc cua
xi ming duoc phan tich bang may huynh
quang tia X ADVANT'X XRF cua hang
Thermo Scientific (Hoa Ky). Két qua



phan tich phé nhidu xa tia X (XRD) cua
xi mang trén may D8 Advanced Brucker
(Dtc) duoc thé hién & Hinh 1. Ct liéu bé
tong su dung cat vang Séng L6, kich
thuoc tor 0-5 mm. Silica fume st dung
loai SF 94U cua hang Elkem (Na Uy), c6

d6 min trung binh 0,1610 um, két qua
phan tich thanh phan hat bang phuong
phap tan xa lazer trén may HORIBA LA
300 (MY) duoc thé hién & Hinh 3 va
Bang 2. LSVN c6 thanh phan va tinh chat
duoc thé hién ¢ Bang 3.

Bang 1. Dac tinh cua xi mang PC50

Thanh phan hda hoc, %

Si0;  AlOs CaO MgO

Fe203 SO3 Na2O K20

20,8 4,3 64,7 2,1 3,4 3,2 0,46 0,25
Thanh phan khoang (theo cong thirc Bogue [7]), %
CsS C.S Cs3A C4AF
59,80 14,52 5,65 10,35

Tinh chit co' ly

Cuong doé chiu nén
sau 3 ngay, Mpa

Cuong do chiu nén
sau 28 ngay, MPa
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Hinh 2. Phé XRD cuia xi méing PC50

2.2. Phuong phap tao mau bé téng

Bé tong chaa SF dugc can va tron trong
may tron dung tich 20 lit theo céc bai phoi
licu & Bang 4. Di voi phéi lieu bé téng
khong chia SF, ty 1& % phdi liéu xi
mang/cat = 45/55, luong LSVN duogc
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Hinh 3. Phan bé hat ciia SF 94U

thém vao giéng nhu phdi liéu bé tong
chtra SF.

Mau bé téng tuoi duoc Kiém tra do sut
bang c6n hinh nén cut (c6 duong kinh
nho d = 10 cm, duong kinh 16n D = 20 cm,
chiéu cao h = 30 cm) theo TCVN 3016:
1993. Mau bé tong sau do6 dugc duc
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khuén hinh Iap phuong kich thudc 15 x
15 x 15 cm, dudng ho & 27 + 2 °C, d6 am
95 + 100%, sau 24 gio> thao mau khoi
khuén va ngdm vao nudc sach, kiém tra
cuong do chiu nén caa bé tbng ¢ 3 ngay

va 28 ngay tu6i theo TCVN 3118:2012.
Céu tr(c cua bé téong duoc chup bang
kinh hién vi dién tar quét (SEM) trén thiét
bi JEOL JSM 5410LV (Nhat Ban).

Bang 2. Thanh phdn hat cuia SF 94U

STT Tylehat  Kich thuéc, pm

STT Tyléhat  Kich thuéc, pm

1 5% <0,1283 6 60% <1,3381
2 10% <0,1415 7 70% <1,9827
3 20% <0,1638 8 80% < 3,0333
4 30% <0,1415 9 90% <5,1845
5 40% <0,2513 10 95% <7,5282
Bang 3. Thanh phan va tinh chat ciza LSVN
Thanh phan va tinh chat Gia tri
Ham luong, % 93,18
pH (dung dich 10%) 9,25
Ham lugng duong, % 2,1
Ham luong mubi vo co, % 3,2
Do am, % 4,2
Bdng 4. Phdi liéu bé tong chiza SF
Nguyén li¢u
‘. BTO BT1 BT2 BT3 BT4
(% khoi Iugng)
Cat 50 50 50 50 50
Ximang PC 50 45 45 45 45 45
SF 94U 5 5 5 5 5
TONG 100 100 100 100 100
LSVN 0 0,05 0,10 0,15 0,20
Nudc/xi mang 0,33 0,30 0,28 0,26 0,26

3. KET QUA VA THAO LUAN

3.1. Anh huwéng caa LSVN dén d¢ sut
cua bé tong

Gia tri do sut cua bé tong theo lugng
LSVN duoc thé hién ¢ Hinh 3. D¢ sut la
mot chi tiéu quan trong cia bé tong tuoi,
no phan anh d6 chay cua bé téng, bé tong
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c6 d6 sut cao thi dé chay, do do6 dé thi cong.
Khi ting lugng LSVN thi gid tri do sut
tang dan, ddi voi mau bé téng khdng chira
SF, lwong LSVN 1a 0,15% va 0,20% thi do
sut dat gia tri 6n dinh 12 11 cm. Do sut ting
Ién khi thém phu gia LSVN dugc giai
thich nhu sau: LSVN khi hoa tan trong



nudc tao ra cac ion mang di¢én am (anion),
cac anion ndy bam vao bé mit cua cac
hat xi mang, cac hat xi mang dugc phan
tan do luc ddy tinh dién lam cho hd xi
mang linh dong hon va nhu vay lam tang
d6 chay cua bé tong [7]. Khi ham luong
LSVN vira du, luc ddy tinh dién manh
nhat 1am cho bé tong c6 do chay cao nhit.
V6i su ¢6 mit cua 5% SF trong phéi liéu
bé tong, do cac hat SF hinh cau, c6 kich
thudc trung binh 0,1610 um, lam cho bé
téng dé chay hon, do d6 do sut cua bé
tong chira SF cao hon so véi bé tong
khéng chura SF, gia tri d6 sut cua bé tong
dat 16 cm ng véi lugng LSVN a2 0,15%
va 0,2%.
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Hinh 3. D¢ sut cua bé tdng theo
lirong LSVN

Su ¢6 mat caa phu gia LSVN con lam
giam lugng nudc tron bé tong chua SF,
co ché giam nudc dwoc giai thich [8]:
Khi chua c6 phu gia cic hat xi mang co
xu hudng bi két tu, nude tron bé tong bi
méc ket gitra c4c hat xi ming lam cho xi
ming kho thiy hoa, do d6 phai can thém
mot luong nuéc nhit dinh dé cho xi
mang thuy hoéa. Khi c6 mat phu gia

LSVN, né bao phua bé mat cac hat xi méng,
gay ra luc déy tinh dién 1am cho cac hat xi
mang dugc phéan tan, linh dong, nudc bi
méic ket dwoc giai phong va du cho Xi
ming thiy hda. Véi mau bé tdng khdng co
phu gia LSVN, ty 1€ nudc/xi mang = 0,33;
mau c6 0,15% LS, ty 1&¢ nudc/xi ming
giam xudng con 0,26, do vy, phu gia
LSVN giam dugc lugng nudc tron bé tong
la 0,07/0,33 = 21,2%.

3.2. Anh hwéng ciia LSVN dén cwong dd
va cau tric caa bé téng

120

[ ]3ngay
1o0L B2 28 ngay

80
60

40

Curérng d6 chiu nén, MPa

20

0

0.00 0.05 0.10 0.15
Lwrerng LSVN, %

Hinh 4. Cuwong d¢ chiu nén cua bé
tong theo lwong LSVN

Khi ting lugng phu gia LSVN, cuong d6
chiu nén cua bé tbng chura SF tang 1én ¢ 3
ngay va 28 ngay tudi (Hinh 4), mau khéng
chtra phu gia LSVN ¢6 cuong d6 chiu nén
sau 28 ngay dat 61 MPa, cuong do bé tong
dat cao nhat khi luong phu gia LSVN Ia
0,15%, sau 28 ngay tudi dat cuong do 102
MPa. Khi c¢6 SF, cuong do cua bé téng
dugc tang 1én. SF trong bé tbng cd tac
dung nhu mét loai phu gia khoang hoat
tinh. Phan ang gitta SiO2trong SF voi
Ca(OH)2 dugc tao ra do thuy hoa xi mang
theo phan ung [8]:
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Si0, + xCa(OH), + yH,0
——  xCa0.SiO,.(x+y)H,0 (*)

San  pham phan Gtng la  gel
xCa0.Si0z.(x+y)H20 (hay C-S-H) lién
két chat ché hon véi cbt lidu. Vai tro coa
C-S-H la lam tang cuong do, dac biét la
cuong do cao va som, hon nira, SF dong
vai céc chat két dinh vé mat vat ly, SF c6
kich thudc hat nho, né lap day cac 15
réng trong bé tong, ting manh lién két
gitra ¢t liéu véi hd xi mang cua bé tong
chtra SF so vai bé tong thong thuong. Su
€O mat cua SF trong bé tong ciing lam
giam thiéu luong Ca(OH)2 trong ciu tric
bé tong{phan tng (*)}, do vay bé téng
bén hon trong cac mdi trudng Xam thyc

Hinh 5. Anh SEM cia mdu BTO: sau 3 ngay tudi (a); sau 28 ngay tusi (b);

va giam dan n thé tich [7,8]. CAu trlc cua
mau BT3 (5% SF; 0,15% LSVN) va mau
bé tong BTO (5% SF; 0% LSVN) sau 3 va
28 ngay tudi duoc thé hién ¢ Hinh 5. Mau
BTO, do lwong nudc tron cao nén co cau
trdc réng hon mau BT3. O 3 ngay tudi, ca
2 mau bé tong déu ¢ cac tinh thé dang
hinh kim, d6 1a cac tinh thé ettringit [7],
bén canh d6 1a cac tinh thé C-S-H & dang
soi nhanh. Sau 28 ngay tudi, cac san pham
thily hoa cta xi ming phat trién thanh cac

tinh thé 16n hon, do d6 1am tang cuong dod
cua bé tong. Su tang cuong d6 va do sut bé
tong khi thém LSVN cho thay c6 thé s
dung lam phu gia nay dé ché tao bé tong

tinh nang cao.

Mdu BT3: sau 3 ngay tudi (c); sau 28ngay tudi (d)
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4. KET LUAN

Khi tang luwong LSVN, d6 sut cua bé
tong tang lén, lwong LSVN hiéu qua
trong phdi liéu bé tong la 0,15%. Khi
khéng st dung phu gia LSVN, cuong do
chiu nén cua bé tong chira 5% SF la 61
MPa, khi thém 0,15% phu gia LSVN,
cuong do chiu nén cua bé tong dat 102
MPa sau khi dudng mau & 28 ngay tudi.
Phu gia LSVN la phu gia giam nudc
trong bé téng hiéu qua, muc do giam
nude dén 21,2%. C6 thé sir dung LSVN
lam phu gia dé ché tao bé tong tinh ning
cao.

Lot cam on: bai bdo nay dwoc thuc hign
béi sw hé tro kinh phi cia dé tai déc lap
cdap Nha nwéc ma so PTPL.CN — 07/15.
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